Hormones are produced at specific locations and are then released and transported to target cells where they affect cellular processes at very low concentrations. Plants also use hormones as signaling molecules, but in contrast to animals, which have lymphatic and cardiovascular systems, plants have a more difficult time moving hormones around. Plant cells are encased by a rigid wall that provides stability but restricts fluid transport to the plant's own vascular system, which consists of sieve tubes to move sugars from the leaves to the roots and flowers and xylem to move water and soluble minerals from the roots to the leaves. Processes as diverse as flowering, fruit development, leaf formation, stem growth, longevity, and cell death are controlled through the tight regulation of the amount and distribution of plant hormones. To achieve this, plants modify the availability of substrates used for hormone biosynthesis or the amount or activity of enzymes that catalyze these biosynthetic reactions. Plants also inactivate hormones by conjugating or modifying them and fine-tune local hormone concentrations by regulating their transport into or out of cells (Teale et al., 2006) . However, due to the complexity in plant hormone regulation it has been difficult to attribute particular regulatory mechanisms to specific physiological responses. The findings of Stepanova et al. (2008) and Tao et al. (2008) in this issue represent significant progress toward understanding how the regulation of biosynthesis of indole-3-acetic acid (IAA), the most abundant naturally occurring auxin, can affect well-defined steps in development.
IAA is made either by de novo synthesis or by release from conjugates (Bartel, 1997) . IAA is chemically similar to the amino acid tryptophan, although more than 1000 times less abundant, and it can be synthesized by many functionally redundant biochemical pathways operating in parallel. Both plants and certain plant pathogens can synthesize IAA from tryptophan. The ratelimiting N-hydroxylation of tryptophan to N-hydroxyl tryptamine, a precursor of IAA, is catalyzed by flavin monoxygenases. These enzymes are essential for many processes in plants, including the establishment of the basal body during embryogenesis and the formation of embryonic and postembryonic organs and vascular tissue (Cheng et al., 2006) . IAA biosynthesis occurs in rapidly dividing and growing tissues, especially shoots. Directed polar transport of IAA to other tissues, far away from the site of synthesis, is performed by a group of membrane proteins called PINs. Although the biochemical function of PIN proteins remains elusive, genetic analysis has convincingly demonstrated (Paponov et al., 2005) that they establish, through their polar localization, highly specific patterns of auxin distribution throughout the plant body and play multiple roles in plant growth and development (Gälweiler et al., 1998; Teale et al., 2006) . It should be noted that not all plant cells respond to IAA. However, those cells that respond to IAA do so at very specific times and at specific locations. Hence, cells may reduce their sensitivity to IAA when it is no longer needed.
Stepanova There is much interest in understanding the pathways that trigger biosynthesis of the plant hormone auxin. In this issue, Stepanova et al. (2008) and Tao et al. (2008) reveal that a small family of tryptophan aminotransferases catalyze formation of indole-3-pyruvic acid (IPA) from L-tryptophan (L-Trp), the first step in a pathway for auxin biosynthesis. in Arabidopsis (TAA1) (Figure 1 ). The authors showed that WEI8 functions in an essential, yet genetically uncharacterized, indole-3-pyruvic acid (IPA) branch of the auxin biosynthetic pathway. Mutant and expression analyses of members of the WEI8 gene family revealed a link between tissue-specific ethylene effects and local auxin production. Importantly, Stepanova et al. also showed that the role of the WEI8 gene family is not limited to modulating the response to ethylene but is also critical for maintenance of the root stem cell niche, flower development, and embryonic patterning. As often occurs in science, a seemingly unrelated study performed by Tao et al. (2008) to understand why plants grow taller to avoid shade identified the same branch of the auxin biosynthetic pathway. Plants are sessile and to stay in tune with their environment, they constantly adjust their growth and development through the action of a limited set of phytohormones, including IAA. An example of such a response is the shade avoidance syndrome. It is triggered by a reduction in the ratio of red to far-red (R/FR) light, which is a feature of shady environments. Shade avoidance syndrome provides an early warning of shading and induces developmental responses in shade-intolerant plants. If dedicated photoreceptors sense a low R/FR ratio, plants very rapidly increase their height at the expense of leaf development. In the longer term, low R/FR exposure leads to early flowering, making shade avoidance syndrome an agronomically important trait that significantly affects yields in the highdensity plantings typical of modern agriculture (Franklin and Whitelam, 2005) . At a molecular level, shade avoidance syndrome induces very rapid and reversible changes in gene expression (Sessa et al., 2005) , including those genes associated with auxin and auxin transport systems (Carabelli et al., 2007) .
Tao et al. isolated a series of mutants in Arabidopsis that were unable to elongate under low R/FR light and showed that inactivation of the SHADE AVOIDANCE3 (SAV3) gene is responsible for the mutant phenotype. SAV3, like WEI8, encodes the tryptophan aminotransferase TAA1 (Figure 1) . Importantly, the authors also demonstrated that conditions simulating shade rapidly induce both the rate of IAA biosynthesis and the amount of free IAA in wild-type seedlings. In contrast, sav3 seedlings contain reduced IAA levels in white light and are unable to adapt cellular IAA concentrations in response to shade. It appears that the main source of new auxin is the leaves, where TAA1 is highly expressed. From the leaves, auxin is then transported to sites of cell elongation, such as hypocotyls.
Plants are intimately tied to their environment and have evolved a network of sophisticated mechanisms to deal with fluctuating local conditions (Teale et al., 2008) . To respond optimally, plants monitor their ambient biotic (e.g., pathogens) and abiotic (e.g., light, temperature, nutrient supply) environments. Ultimate success depends on a plant's ability to translate these environmental signals into specific cellular responses, finetuning their growth and development. The reports by Stepanova et al. and Tao et al. provide evidence that internal and external cues such as ethylene and light quality can modulate activity of a tryptophan-dependent auxin biosynthesis pathway, thus changing local auxin levels and triggering specific developmental responses. As often is the case, these studies raise more questions than they answer. For example, how many functional pools of IAA exist in plants and are they all sensitive to environmental changes? What is the molecular mechanism by which light regulates activity of TAA1? As TAA1 does not appear to catalyze the rate-limiting step of IAA biosynthesis, what enzyme does? And do the various growth responses displayed by plants require similar levels of free IAA? Clearly, data from both groups demonstrate that the tryptophan aminotransferases are key enzymes for the indole pyruvic acid route of auxin production and are critical for generating robust auxin gradients in response to environmental and developmental cues.
